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Q Two Ozone Pure Aivifiev Co., 
100 unit generators are success- 
fully operating in this building in 
connection with the mechanical 
ventilating system, reconditioning 
100,000 cu. feet of air per minute. 
These are installed in both the 
Senate and House of Representa- 
tives, giving our legislators an ad- 
equate supply of fresh, invigorat- 
ing atmosphere in which to con- 
duct the affairs of the nation. - - 



FOREWORD 

Prospective Builders 

Building Owners 

Architects 

Engineers 



THIS booklet is issued for the benefit of Prospective Builders, 
Building Owners, Architects and Engineers. Its purpose is 
to outline, frankly and truthfully, the advantages offered by 
Ozone Ventilation and to describe the construction of the Ozone 
Pure Airifier equipment designed for this system. 

The booklet explains: 

First: — The system of Ozone Ventilation, and the advantages 
of this method of heating and ventilating over the old. 

Second: — The construction of Ozone generating equipment. 

In this section each part of the generator is analyzed and the 
reasons for its construction given. 

Our sales and engineering departments are at the service of our 
clients. Our sales organization, with representation in all the 
principal cities of the country is able to give personal advice on 
questions of Ozone Ventilation and our engineering department 
at the factory will cheerfully answer any questions relative to 
Ozone or any of its applications. 

Every claim presented in this booklet is based on actual facts 
and should proof of any statement or further explanation of any 
point be desired we shall be glad to furnish it promptly on request. 
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OZONE VENTILATION SUPPLIES 
GOOD AIR 

Recirculation in a ventilating system 
is not new. It has been attempted, bur 
with indifferent success at various times 
during the past twenty years. Owing to 
the fact that in recirculation, the air has 
a tendency to become stale, to accumu- 
late odors and to increase in bacterial 
count, recirculation was an admitted 
failure until some means could be found 
to correct these conditions. 

The addition of the proper amount of 
OZONE revives the oxygen content, 
freshens the air and eliminates odors, 
thus proving Ozone to be the successful 
solution of the problem. 

On first thought, it might appear 
doubtful to the layman, inexperienced in 
air conditioning problems, that recircu- 
lation of air plus Ozone (Ozone Venti- 
lation) would supply as good air for 
breathing purposes as a system using 
all «»nt side air. In actual practice how- 
ever, and particularly in our cities, in- 
stallation after installation has proven 
that Ozone Ventilation supplies not 
only as good air, but in all cases better 
air than that furnished by the old 
S) stem. 

The reas«.u for this is apparent when it 
IS considered that the outside air passes 
over our alleys, streets and chimnevs. 




and carries with it into the ventilating 
systems particles of garbage, manure, 
smoke and other filth. Air washers and 
filters remove a large portion of the 
foreign matter, but the bacteria, odors, 
etc., are carried through the air con- 
ditioning apparatus and discharged into 
the various rooms. Treating this air as 
it leaves the filters or air washers with 
Ozone eliminates these deleterious ele- 
ments and in this way actually improves 
the quality of the air. 

Air tests made in Ozone Ventilated 
buildings show uniformly favorable re- 
sults. Figure 1 is a reproduction of a 
Synthetic Air Chart, plotted from a test 
installation of Ozone Ventilation in a 
twenty-four room school building, oper- 
ating under the split system and with- 
out an air washer. This method, devel- 
oped by Dr. E. V. Hill, of Chicago, is 
accepted by the American Society of 
Heating and Ventilating Engineers as 
the standard method of testing air. Its 
principle is a plotting of each of the 
known factors affecting the air condi- 
tion, such as dust, odors, etc., with re- 
gard to their percentage of perfect in 
the air tested. 

On the Chart, the heavy black col- 
umns represent the unfavorable per- 
centage of Dust. Bacteria, Odors, and 
CO* This chart is typical of those plot- 
ted from Ozone Ventilating ems 
'Hie percent of perfect of this system 
was 93.8, and when it is considered tl 
the average for systems taking all o 
side air is ( H) per cent, the qualit 
supplied by < >/one Ventilation can n 
readily be appreciated. 

THE EFFECTS OF OZONE 
VENTILATION 

The practically complete abs< 
odors which I . entilation affords 

is believed responsible for th< 

health 

cupanf Ventilated buildii 

It is unnct i the i 



Fig. 1 





SYNTHETIC AIR CHART 

FDR DETERMINING THE PERCENTAGE OF PERFECT VENT/LATtON 
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shallow breathing farther than to point 
out the cause of this habit. The reader 
has doubtless noticed that in stuffy or 
odor bearing air, his own breathing is 
sub-consciously curtailed, and that it re- 
quires a very pronounced effort to force 
the lungs to take in their full capacity. 
Ozone Ventilation, because it supplies 
odorless air and eliminates any odor ac- 
cumulation in the building, itself, re- 
moves the cause and prevents the for- 
mation of this harmful, sub-conscious 
habit. 

Two benefits in particular have been 
noticed as characteristic of practically 
every Ozone Ventilating installation. 

One very favorable reaction of the 
occupants of Ozone Ventilated build- 
ings has been almost unanimously noted 
by teachers in < )zone Ventilated schools, 
who report a complete absence among 
their pupils of the familiar "mid-after- 
noon fatigue." They report thai the 
pupils no longer show the dullness and 
lack oi concentration formerly present 

i r the lunch hour and in the middle 
he afternoon. 

Another result of Ozone Ventilation 

- been a consistent report from ( )zone 




■ 



Ventilated schools of increased attend- 
ance and decreased sickness, and parti- 
cularly a decrease in affections of the 
lungs and throat, such as colds and 
bronchial troubles. 

Reports of these two results have been 
too frequent and consistent to allow 
them to be attributed to coincidence or 
any other cause than Ozone Ventilation, 
itself. The actual cause of these favor- 
able effects, however, is now attributed 
to the odorless air supplied by Ozone 
Ventilation, rather than any tonic or 
medicinal properties that the gas might 
possess. It is also significant that in the 
hundreds of installations, both portable 
and permanent, where the Ozone Gen- 
eration has been under control, we have 
never received a report complaining of 
any ill effects from this system. 

THE SIMPLE INSTALLATION 

AND LOW INSTALLATION 

COSTS 

The installation of Ozone Ventilation 
'Iocs not mean the elimination of the 
mechanical equipment required under 
the ordinary system of ventilation. I 
the contrary. ( >zone Ventilation 
quires all the other ventilating equip 
ment. pins an Ozone Generator, which 
must be added to correct the faults that 
the exisiting equipment cannot be - 
i led to o\ ercome. 

J he installation of the < >zone 

erator are so small as to 1m- alm< 
ligible, amounting only to th< 
oi running electric sen ice \\ ire- 
machine, and galvanized piping from 
machine to the air supply i. 
the batt< 
( ienerators installed in the ( "1< 

•l. St. Louis, Missouri, on< 
lIl( ; mo pletely equip] i 

buildings in the countr; te the \< 

simple an, nt of th 

ip 

J he irentilat must, of 

of 
air. but since the n entilating 
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Figure 2 
Showing battery 

of our 

Ozone Generators 

in 

Cleveland High School 
St. Louis, Mo. 




systems are so arranged there is no ex- 
penditure necessary to revamp the 
system. Since the most economy is 
realized by recirculating the air, it is ad- 
visable that a system not so arranged be 
altered to accommodate recirculation. 
However, it is not necessary to recircu- 
late to enjoy the benefits derived from 
Ozone. Recirculation is practiced and 
advised from the economic standpoint. 

Our Engineering Department is 
maintained to advise building owners as 
to the advisability and cost of such a 
change, and they will be glad to cooper- 
ate with any school board, building- 
owners, or parties interested in such 
work. 

ORDINARY SYSTEMS 
WASTEFUL 

The wastefulness of the ordinary sys- 
tems may be understood easily by con- 
sidering air movement in a building 
under the plenum system of ventilation. 
Air from the outside is drawn into the 
fresh air chamber, through the heating 
coils and into the fan, which forces it 
through the duct system into the rooms 



at the grille openings. The air then 
passes through the rooms, is forced into 
ducts again and thence to exterior out- 
let where it is discharged from the 
building. 

Now consider the temperature chang- 
es it undergoes in its course. Assume 
that the building is operated under the 
"split system, " there enough direct ra- 
diation is supplied in the rooms to com- 
pensate for the wall and window losses. 
Air enters the heating coils and must be 
raised from the outside temperature to 
about 80° Fahrenheit. In the duct sys- 
tem, between the fan and the rooms, 
there is a temperature drop, generally 
about 10°, and consequently it is de- 
livered to the rooms at a 70° tempera- 
ture. Then between the rooms and the 
exterior outlet there is another drop of 
about 10°, and the air is discharged to 
the outside at about 60° F, 

Now assume that the outside tem- 
perature is 20° Fahrenheit. It can be 
readily seen that only twenty degrees, 
or only one-third of the heat applied for 
ventilation is actually used in the build- 
ing and that forty degrees, or two-thirds 
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of the heat applied was wasted, bein^ 
discharged from the building'. 

This loss in terms of fuel can be cal- 
culated as follow-, assuming a ba 
metric pressure of 2 ( ).92. and using dry 
air. 

The following laws have been estab- 
lished by the most recent experiments 
with air : 



PV 



= 754 



Where 

P Absolute pressure of dry air. in. 

of mercury 
T Absolute temperature of air, deg. 

ahrenheit. 
V - Volume of 1 11» (\v\ air. 
ant 

_ , : ft. 

92 " I 1 lb. dr 

H 

H 
C 

- m 

T, I- 

r 

v 

10 

here 
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cu. ft. per min. would be 94,500 lbs. of 
coal using dry air. 

In a large building, where 300,000 cu. 
ft. of air per min. is circulated, this rep- 
resents a tremendous loss in dollars and 
cents. At lower temperatures and when 
the heat required to raise the temper- 
ature of the moisture present, due to 
humidity, is considered, it is self evident 
the loss would be considerably greater 

HOW OZONE SAVES FUEL 

To demonstrate how a saving in fuel 
fleeted, compare with the preceding 
case, a building operating under ( tzone 
Pure Airifier system of ventilati 
There is practically no difference in the 
mechanical arrangement of the t . 
tems when designed for recirculation 
However, with the ( >zone Ventilat 

*em the intake port is partially closed 
(with an adjustable damper) admin 
only a part of its normal capacit) I 

air is drawn thru 1;< Is, and 

thru tin m into the 

arm air discharged fi 

the rooms J his warm air j | bni 

a dud win ■ MTJth Ozone, 

deodorizing, purifying and revitalizing 
it. rhis ail I h< 
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perature must be raised from twenty to 
eighty, or through sixty degrees. 

Under the old system, heat units re- 
quired per cubic foot dry air, calculated 
as follows: (using same formula as be- 
fore). 

At 80° F. one pound of dry air has a 
volume of 13.60 cu. ft. (Gebhardt). 

tt . • 1 -24 (80-20) J 1.06 Btu's 

Heat required^ „ ^ ' = < , 

13.60 I per cu. ft. 

With the OZONE PURE AIRIFIER 
SYSTEM. 

tt f ■ ...24 (80^0) (706 Btu's 

Heat required^ - -—{ Ci 

13.60 Iper cu. ft. 

This represents a fuel economy of 

1.06 — .706 im _ „ A . 
_ T5g _x 100 -33.4% 

The diagram (Fig. 3) shows further 
the economies effected by Ozone Ven- 
tilation over the old system. The solid 
line represents the fuel consumption of 
a building operating under the "Split- 
System" and taking all the air from the 
outside. It can be seen From this curve 
that as the outside temperature becomes 
mure severe the percentage of fuel econ- 
omy is correspondingly increased. This 
curve was drawn from tests made under 
actual operating conditions. 

THE POSSIBLE SAVING IN 
HEATING EQUIPMENT 

In new buildings designed for Ozone 
Ventilation, it is obvious that, due to 
the more modest requirements of this 

item, smaller heating plant equip- 
ment is necessary. To illustrate this as- 
sume the same temperature conditions 
as before, i. e. 20 degrees F. outside and 
,yn at the heating coils, with a 

circulation of 50.000 C. F. M. (as the 
in the two systems are propor- 
tional no allowance is made for them) 

To raise one cu. ft. of air through a 
temperature interval of 60 c requires 
tu's. 

hr. equal one sq. ft. of 

n. of radiation equal B. H P. 
Therefi 



50,000 x 60 x 1.181. 



106 B. II. P. 



240 x 139 

With the Ozone Ventilation system, 
recirculating 50% of the air, the air de- 
livered to the heating coils has a tem- 
perature of approximately 40 degrees 
Fahrenheit. 

To raise one cu. ft. of air through a 
temperature interval of 40 degrees re- 
quires 0.752 Btu's. 

50,000 x 60 x. 752 _ ro „ „ „ 
240x139 68 R H ' R 

or a saving of 38 B. H. P. in the two 
systems. A saving of 38 B. H. P. is a 
saving of 1311 pounds per hour in feed 
water all of which in terms of equip- 
ment means smaller pump, steam pipes, 
pipe fittings, etc. 

A smaller heating unit is required and 
when all these are taken into consider- 
ation, it represents real economy for the 
Ozone system. 

To the Prospective Builder 

Ozone Ventilation offers — 

Lower original heating equipment 
costs — 

Decreased operating costs — 
Healthful and odorless air condi- 
tions. 

To the Building Owner and Employer 

Ozone Ventilation offers — 

A guaranteed fuel economy of 30 to 
40%— 

An odorless building and air sup- 
ply— 

An increase in mental activity of 
the occupants — 

A decrease in absentees due to ill- 
ness — 

AH a1 5l that will be actually 

saved by the fuel economy in thi 
months time or 1< 

To the Architect and Engineer 

i Ventilation offers — 
The opportunity of establishing a 

of designing 

II ventilated buildings, but also 

of designing buildings which will 

thai their 
can afford to j 
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OZONE PURE AIRIFIER EQUIP- m 
MENT 
OZONE GENERATION 

Ozone is generated most economical- 
ly by passing a small amount of air 
through an electrical discharge. A 
simple ozone generator consists of two 
electrodes separated by a dielectric. 
When a high voltage electric current is 
impressed upon the electrodes a dis- 
charge takes place between them, 




Orpheum Theatre, Chicago, III 



similar to the discharge of a Leyden jar. 
Commercial ozone generators depend 
upon this fundamental construction and 
their differences are in design and 
selection of materials. 

There are several factors which cause 
the ozone output of a generator to vary. 
Principally, the watt imput and the rel- 
ative humidity of the air entering the 
generator. The current imput is con- 
trolled by a rheostat; humidity by a 
dehydrator. 

THE IDEAL OZONE GENERATOR 

The ideal ozone generator should 
have the following qualities, some 
simple means of controlling the output 
of ozone, and adequate regulation of 
this control. The machine should gen- 
erate a constant amount of ozone at 
each regulation point. Its construction 
should he simple and rugged and so 
designed that all parts are accessible 
and readily dissembled. It should be 
provided with some means by which the 
machine would be assured of a clean air 
supply. 

It is toward this ideal that the Ozone 
Pure Airifier Company has been striv- 
ing for the past fifteen years. It is re- 
cognized that for each different appli- 
cation a change in the design of a gen- 
erator may be necessary. However, two 
standard machines have been designed 
that will satisfactorily take care of prac- 
tically every condition in ventilation 
work. 

This bulletin describes in part the de- 
tails of ozone generating equipment, de- 
signed especially for installation where 
continuous operation, combined with 
the assurance of a definite amount of 
ozone are paramount features. 

The TV I'M "E" Generator — designed 
for installations where the relative 
humidity is low. 

The TYPE "EV" Generator — design- 
ed for installations where the humidity 
varies. 

TYPE "E" EQUIPMENT 

The TYPE "E" equipment as stated 
above was designed for continuous ser- 
i Continued on page \H ) 
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vice under practically constant, low rel- 
ative humidity conditions. The ma- 
chine stands approximately fifty-five 
inches high, varying of course with the 
number of generating" units enclosed. 
The cabinet is constructed of aluminum, 
divided into two compartments. The 
upper compartment contains the gener- 
ating nnit>. the lower compartment, the 
transformer, rheostat, fuse block and 
meters. 




The generating unit is cylindrical in 
shape and consists of an aluminum ex- 
terior electrode, a special lead free glass 
dielectric and an interior electrode. The 
interior electrode is electrolytically de- 
posited upon the surface of the glass 
dielectric. The units are supported in 
the cabinet by two aluminum baffles 
which direct the air going through the 
machine into the units, automatically 
cooling them. Each unit is attached to 
the baffles by means of a clamping de- 
vice which allows the convenient re- 
moval of any unit. The air intake is 
provided with a filter to remove the 
dust particles. 

The high voltage current is supplied 
by a transformer, especially designed 
and manufactured for this peculiar load. 

The output is controlled by means of 
a rheostat, which varies the voltage on 
the primary side of the transformer. 
Graduated points on the rheostat pro- 
vide a very adequate control of the out- 
put. 

A meter and conversion table are sup- 
plied in front of the machine from which 
the amount of ozone being generated at 
any time can be determined at a glance. 

Installation of the machine is a very 
simple matter. The machine comes as 
-emhled ready for operation, all that is 
necessary being to make the electrical 
connection, and to connect the Ozone 
outlet of the machine to the intake si<l c - 
of the circulating fan. When the fan 
is put into operation, it creates sufficient 
suction to draw the ozone from the ma- 
chine and the installation is complete. 
TYPE "EV" EQUIPMENT 

Type "EV" equipment is designed i< 
installations where the relative humid- 
ity varies or where there is an exce^ive 
amount of moisture in the air. 
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The presence of dirt and moisture in 
the air also curtails the production of 
ozone by changing the characteristics of 
the electric discharge. The type EV gen- 
erator as manufactured by the OZONE 
PURE AIRIFIER COMPANY is pro- 
vided with a means of conditioning the 
air before it enters the generating* units, 
i. e., comes in contact with the electric 
discharge, A system of dehydration and 
filtration removes all dirt and at least 
95% of the moisture from the air before 
it passes through the generating units. 
With clean and practically dry air sup- 
plied to the generating units, an ade- 
quate and accurate regulation of the 
ozone production is effected by the var- 
iation of the voltage. The voltage is 
regulated with a rheostat that has a 
range from 25% to 100% of the maxi- 
mum. (A potential equivalent to 25% 
of the line voltage is required to over- 
come resistance of the air gap between 
the exterior electrode and the dielec- 
tric.) 

DETAIL OF OPERATION 

For a brief survey of the entire per- 
formance of the assembly, follow the 
path of a given volume of air through 
the machine. The motor is started and 
the positive pressure blower immediate- 
ly displaces all air contained in it and 
produces a vacuum on the intake side. 
The air flows in through the intake fil- 
ter, and as it passes through the filter, 
most of the dirt and dust is removed. 
The air enters the blower, is compressed 
and discharged through the outlet un- 
der pressure. Immediately after it 
leaves the blower it passes through the 
second filter. This filter is a combina- 
tion oil separator and dust filter. All 
oil and whatever dirt are present in the 



air are retained by this filter. From the 
filter the air passes into the dehydrator, 
and here it expands and slowly filters 
through the absorbent bed of the de- 
hydrator. While passing through the 
dehydrator, about 95% of the moisture 
content is absorbed. After leaving the 
dehydrator the now practically dry air 
enters the dry air line, passes through 
the control valve into the orifice. The 
orifice offers a slight restriction to the 
air flow, and a difference in pressure is 
produced that manifests itself in the 
flowmeter by indicating the rate of flow. 
The air next enters the intake or dis- 
tributing manifold, where it is divided 
equally between the generating units. 
The air enters the generating units from 
the front end and is forced to pass be- 
tween the exterior electrode and the di- 
electric. Here it comes in contact with 
the high tension discharge, and oxygen 
is broken up to form ozone. The ozone 
is forced out at the rear of the generat- 
ing units, and into the collecting mani- 
fold, where it combines with the ozone 
from the other generating units. From 
the collecting manifold it enters the pipe 
lines and is distributed to the desired 
points of application. 



i 



(For description of Type EV 
Generator, illustrated on page 
20, see pages 21 and following) 
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TYPE EV GENERATOR 

Detailed Description of Illustration on Page 20 



OZONE GENERATING UNITS: 

Each generating unit consists of dielec- 
tric and two electrodes. The dielectric 
is a special, cylindrically shaped glass 
with an insulation strength of 50,000 
volts at 60 cycles. 

The inner electrode is copper electro- 
lytically deposited upon the glass. 

The exterior electrode is aluminum 
clamped around the glass but not in 
actual contact with it. 

When a high tension electric current 
is impressed upon the dielectric, a pe- 
culiar discharge takes place. This dis- 
charge is known as a "brush discharge" 
and is the medium by which ozone is 
formed. 

The entire unit is enclosed in a cast 
aluminum housing that is capable of 
withstanding a high internal pressure. 
The front of the housing is closed with a 
cover that contains a large vision glass. 
Through the vision glass the operation 
of the generating unit may be seen. 

A large insulator is mounted on the 
opposite end of the housing. This insu- 
lator is hand made of high grade, glazed 
porcelain. It is moisture proof and has 
an electrical resistance of 100,000 volts. 
This insulator is practically indestructi- 
ble under ordinary conditions, and will 
meet requirements of the underwriter's 
specifications. Through the center of 
the insulator runs the conductor for the 
high tension current. One end of the con- 
ductor terminates at the contactor for 
the inner electrode. The opposite end 
terminates at the busbar on the second- 
ary side of the transformer. The com- 
plete assembly is air tight and will with- 
stand an internal pressure of 75 pounds 



per square inch without leaking. The 
generating unit and its housing is so 
constructed and assembled that it can 
be dismantled by removing 4 wingnuts 
on the front cover. 



OZONE OUTLET MANIFOLD: 
On all multiple unit generators of this 
type, the outlet of each individual gen- 
erating unit or tier of units discharges 

into a manifold. This manifold is made 
of cast aluminum and the outlet of the 
manifold is tapped with a standard pipe 
thread. The intake side of the generat- 
ing units are connected by the same type 
of manifold for distributing the dry air 
supply. 

TRANSFORMER: The transform- 
ers are enclosed in the center compart- 
ment. They are manufactured in our 
own plant and are designed with certain 
features to compensate for the high in- 
ductive load of the generating units. 
The laminations for the cores are made 
from the highest grade silicon steel. 
These transformers are oil cooled and 
have an electrical efficiency of 9^ 

CONTROL PANEL: The control 
panel contains the instruments and ap- 
paratus necessary tor controlling and 
regulating the entire machine. The 
flowmeter, mercoid switch, rheostat, 
meter, heater switch and machine 
switch are all mounted on it. 

FLOWMETER: A flowmeter indi- 
cates the rate of air flow through the 
dehydrators. It is an inclined meter for 
flows corresponding to a maximum 
differential pressure of l l / 2 inches of 
water. The meter scale is calibrated in 
percent capacity (0% to 100%), and is 
provided with a meter factor which 
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translates percentage reading into cubic 
feet of air per minute. 

FLOWMETER VALVE: The link 
valve is an integral part of the flow- 
meter and permits a zero adjustment, 
draining or filling while the meter is in 
operation. 

MERCOID SWITCH: The mercoid 

switch automatically controls the reac- 
tivation of the dehydrators. They con- 
sist of a mercury tube switch, mechani- 
cally operated with a thermostat as a 
motivator. The thermostat is installed 
in the dehydrators and has a flexible 
tube connection with the switch on 
the panel. The switches are equipped 
with a hand re-set as an additional 
means of protection, and are re-set 
when desired by applying a slight press- 
ure to the re-set contact. 

RHEOSTAT: The rheostat is con- 
noted of the highest grade nicrome 
wire, and has a sufficient capacity to 
carry a lGO r ; overload without injury. 
•ne production is a function of the 
voltage and the rheostat permits a regu- 
lation from 2? ( c to 100% of the maxi- 
mum ozone output. 

METER: Each machine is equipped 
with a standard high grade meter, 
the ozone production is a function of 
the voltage, the meter can be calibrated 
to read directly in grams or milligrams 
«»t ozone per minute. 

HEATER SWITCH: The heater 
switches are manual controls for the 
current supplied to the heater elements. 

MACHINE SWITCHES: The ma- 
chine switch controls the current supply 
to the transformer. It is connected 
through the main supply switch, so that 
the generating units cannot be operated 
independently of the positive pressure 
blov it is imperative that air be 



supplied to the generating units when- 
ever the high tension current is turned 
on. Should it ever become necessary, 
this switch permits simultaneous reacti- 
vation of the dehydrators. 

MOTOR: Wherever possible, repul- 
sion type, slow speed motors are used: 
they are directly connected by a flexible 
coupling to the positive pressure blower. 

POSITIVE PRESSURE BLOW- 
ERS: An ordinary fan or blower does 
not deliver air with enough pressure to 
overcome the restriction in the dehydra- 
tor and the pipe lines. Therefore a pos- 
itive pressure blower is required. These 
positive pressure blowers are designed 
for continuous operation under a press- 
ure of five pounds per square inch. Or- 
dinarily only \y 2 to 2 pounds pressure 
per square inch is required to overcome 
the friction in the pipe lines and the de- 
hydrator. The surplus pressure range 
allows a large margin of capacity for 
the blower without danger of overload- 



INTAKE FILTER: This filter is in- 
stalled on the intake side of the blower 
and all air used by the machine must 
pass through this filter. It is a dry type, 
constructed with a special insert, that 
presents a maximum surface to the air 
flow, enclosed in an aluminum shell. 
With ordinary air this filter requires 
very little attention. The filter is cleaned 
by reversing the direction of air flow. 
This is accomplished by attaching an 
air hose or automobile tire pump, to a 
special >tein provided for this purpose. 

VACUUM GAUGE: The vacuum 
gauge i> a protective device, located on 

the suction side of the blower to indi- 
cate the suction head of the blower. 
When dirt and dust collect on the filter 
the suction head increases, which in 
turn will increase the load on the motor. 
the suction increases, it is indicated 
on the vacuum gauge, which is marked 
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at a certain point to show that the filter 
must be cleaned to prevent overloading. 

RELIEF VALVE: The relief valve 
is on the discharge side of the blower. 
In case a restriction occurs anywhere 
in the pipe lines, the excess pressure will 
have a chance to escape, and in this man- 
ner prevent overloading of the motor 
due to excessive pressure on the blower. 

AIR SUPPLY LINE: This pipe line 

handles the air displaced by the blower. 
It is divided into two parts; one part 
leads to the negative side of the dehy- 
drators ; the other carries the surplus 
air around the machine, and is called 
the "by-pass/ 5 

BY-PASS : Only a part of the air dis- 
placed by the blower is required by the 
machine for the generation of ozone. 
The balance is discharged through the 
by-pass. The by-pass leads this surplus 
air around the machine, and if necess- 
ary, discharges it into ozone outlet man- 
ifold. (In large installations it is some- 
times necessary to use the surplus air to 
force the ozone through the pipe lines. 
In such a case the by-pass discharges in- 
to the manifold.) 

DEHYDRATOR: The dehydrator 

is used to dry the air before it enters the 
generating units. (A complete descrip- 
tion of the dehydration process will be 
found on page 24 and following, of this 
bulletin.) 

DRY AIR LINE: The air, after 
leaving the dehydrators, flows through 
the dry air line into the generating units. 
In this pipe line, concealed in the center 
compartment, is the orifice for the flow- 
meter. 

AIR CONTROL VALVES: These 
valves are located in the dry air line to 
regulate the air flow through the dehy- 
drators. The rate of flow is indicated 
by the flowmeter and can be increased 
or decreased as desired by turning these 



valves. During reactivation the control 
valve that corresponds to that particu- 
lar dehydrator must always be closed. 

HEATER ELEMENTS: The heat- 
ing element terminals are enclosed in 
outlet boxes. The outlet boxes are se- 
curely fastened to a steel plate. The en- 
tire assembly can be readily removed by 
removing the plate. The elements are 
specially designed and particularly 
adapted for this dehydrator. 

MAIN SWITCH: The power supply 
for the entire machine must pass 
through this switch. A constant supply 
of air is essential in the generation of 
ozone and also in reactivating the dehy- 
drators; with this object in view, the 
wiring of the machine is so arranged 
that the motor (or main) switch must 
be closed before either process can be 
carried out. 

ELECTRIC EXHAUST VALVE: 

The exhaust valve is normally closed, 
but during reactivation of the dehydra- 
tor the valve is opened to allow the 
moisture to escape. The valve is a solen- 
oid type shunted across the supply line 
to the heating elements. When current 
is supplied to the elements the valve 
automatically opens and remains open 
until the mercoid switch breaks the cir- 
cuit. 

COUPLING GUARD: The motor 
and the positive pressure blower are di- 
rectly connected by a flexible coupling. 
A guard is placed over the coupling as a 
protection for the coupling and as a 
safety device. 

FRAME: The frame for this equip- 
ment is fabricated from steel, carefully 
reinforced to insure a solid substantial 
frame and to prevent vibration. The 
base is supported by the corner posts, 3 
inches above the floor and is covered 
with a heavy sheet of boiler plate. The 
outside dimensions, measured from the 
corner posts, are 31 inches wide by 38 
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The most accurate and convenient 
means of determining the flow of air 
through a pipe is to place a restriction 
into the pipe. A restriction will increase 
the velocity of the fluid and cause a drop 
of static pressure between points im- 
mediately before and after the restric- 
tion, which is an index of the velocity in 
the restriction. The commercial form 
of a restriction inserted into a pipe is 
the orifice. The orifice is in principle 
nothing but a thin metal disc with a 
carefully calibrated opening in the cen- 
ter. 

In measuring air flow to insure accur- 
acy, it is essential that the density of 
the air be as nearly constant as possible. 
The density of air will vary with the 
"absolute humidity." Therefore, to min- 
imize the error of the flow meter, the 
orifice should be located on the dis- 
charge side of the dehydrator where the 
air has a nearly constant humidity. At 
this point the absolute humidity is ap- 
proximately 0.1 grains per cubic foot 
and the density can be taken as one (1), 
the factor used for dry air, without any 
appreciable error. 

Every flowmeter installation consists 
of two parts. The orifice is the so-called 
primary device of the metering equip- 
ment. The secondary device is the met- 
er proper which is employed to indicate 
the pressure drop produced by the ori- 
fice. As this pressure drop bears an ex- 
act relation to the velocity of the fluid 
in passing through the opening of the 
orifice, the scale of the meter can be 
iduated to read directly in cubic feet 
of fluid per minute. This'calibration. of 
course, has to be marie separately for 
each installation. 

In the insert in the lower right hand 
corner of the print is shown a diagram- 
sketch of a thin plat orifice inserted 

mto a pipe line. Inside of the orifice 
equidistant from it. two small holes are 
drilled. These openii n con- 

ed to the legs of a U tube. To those 
unfamiliar with this, a careful study in 



show that as air is passed through the 
line, a difference in pressure will exist 
between the opening on each side of the 
orifice. This difference in pressure will 
manifest itself in the height of the mer- 
cury column in the two legs of the U 
tube. This difference in height (indi- 
cated by h) is known as the dynamic or 
velocity head and is measured in inches 
of water. The tube can, of course, be 
filled with any other liquid desired, but 
mercury, due to its density, is the best 
adapted for this purpose. Water is used 
only when the dynamic head is quite 
small, because a column of water one 
foot high is equivalent to a static press- 
ure of only ,433 pounds per square inch, 
or conversely, 1 pound pressure is equiv- 
alent to 2.31 feet of water. Therefore, 
it can readily be seen that it is impracti- 
cal to use water where the static press- 
ure is 1 pound or more. 

Mercury, being 13.6 times as dense as 
water, requires a tube much shorter, 
and (h) can readily be translated into 
inches of water by using the ratio of 
its density to the density of water as a 
multiplier. This is the common prac- 
tice in the industrial world today. 

The flowmeter is in principle a U 
tube filled with a suitable operating 
liquid. The open legs of the U tube are 
connected to the pressure connections 
located on both sides of the primary de 
vice. The operating liquid may be of 
any kind, li the head of operating liq- 
uid, as indicated by the difference of 
height of the liquid levels in the two 
legs of the U tube, -hall be expressed in 
inches of water, the head must be mul- 
tiplied by the ratio of density of water 

to density of operating liquid. 

Equations and formulas have been 
evolved that apply to the measuring of 
air at any pressure, but where the differ 
ence in pressure on the two sides of the 
orifice is small, as it is in most cases, 
much simpler equation may be used by 
making the assumption that there is no 
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change in density as the air passes 
through the orifice. This assumption is 
permissible because in most cases the 
change in pressure is less than one inch 
of water, and the error introduced by 
this assumption is well within the limits 
of any measuring device. The formula 
reads as follows: 

V = 4.133 KFRV^T 

a 

Where V=Volume of air in cubic feet 
per second. 

F— Area of the pipe in square 
feet. 

R=Ratio of area of orifice open- 
ing to area of pipe. 

K=Orifice coefficient, determin- 
ed by experiments. 

H=Indicating differential head 
in inches of water. 

d=Density of air at point of 
measurement. 

As previously stated, the flowmeter is 
in principle a U tube filled with a suita- 
ble operating liquid. For the sake of 
obtaining a clear indication of any 
change of the pressure drop across the 
orifice and hence of the rate of flow an 
inclined flowmeter is used, if the total 
pressure drop or differential through 
the orifice is 3 inches or less. The in- 
clined flowmeter is nothing more or less 
than a U tube, the one leg of which is 
given definite inclination. The move- 
ment of the liquid in the inclined leg is 
magnified 8 or 10 times over the straight 
vertical movement, depending upon the 
angle of inclination. This inclination of 
the tube facilitates the reading of the 
meter and reduces the error to a mini- 
mum. 

In the schematic drawing of the de- 
hydrator, the direction of movement of 
the air is indicated by arrows. Air (with 



any humidity) is delivered by a positive 
pressure blower through the inlet indi- 
cated by (9) on the print. The drum (1) 
contains the drying medium (silica gel) 
through which the air must pass. As the 
air passes through the gel bed, the water 
vapor is absorbed, the dry air passing 
out through the outlet (10). The 
orifice plate (7) is placed in this line. 
The small openings on each side of the 
orifice are connected by pipes to the 
flowmeter (8) (shown in the print as a 
U tube.) 

After the silica gel in the drum has 
become saturated, it must be dried out 
before it can be further used as a drying 
medium. For this purpose a heating 
element (2) is placed in the bottom of 
the drum. While the heater is on, a 
small amount of air is passed through 
the dehydrator to expedite the drying 
process. This air is discharged through 
the electric valve (5); a valve (not 
shown) in the pipe line, is closed to pro- 
hibit the warm moist air from entering 
the generating units. The electric valve 
is normally closed and is shunted across 
the supply line (3) to the heater unit. 
When the circuit is closed, allowing the 
current to flow through the heating ele- 
ment, the valve (5) opens and remain- 
open as long as the current is on. The 
drying is controlled by a thermostat, 
which in turn, controls the mercoid 
switch (4). This switch (4) is in series 
with the heater (2) and when the ther- 
mostat (6) reaches its break point, it 
motivates the mercoid switch (4) and 
breaks the circuit, cutting off the cur- 
rent to the heater. 

For continuous operation of the ozone 
machine, it is necessary to employ two 
dehydrators. In any case a higher 
degree of efficiency and economy is 
experienced by the use of two de- 
hydrators. The second dehydrator is 
identical to the one shown. They are 
connected at (9) and at (10) with a tee. 

(Continued on page 30) 
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In pipe (10) before it enters the tee, the 
control valves are placed. The orifice 
(7) is placed between the tee and the 
generating units. In this way one met- 
er serves to measure the air from both 
dehydrators. When in operation, one 
of the control valves in pipe (10) is 
closed. A back pressure is built up be- 
hind this valve and no air passes thru 
the dehydrator. When reactivating, the 
valve is always closed, but the electric 
exhaust valve is open and the small 
amount of air required for drying is ex- 
hausted through this valve. 

The OZONE PURE AIRIFIER 
COMPANY has found it advisable to 
manufacture a large part of the electric- 



al equipment required in the construc- 
tion of their ozone generator. With the 
various manufacturing facilities at our 
disposal, we are not restricted to any 
particular electrical desig-n. We are 
prepared to build ozone generators to 
operate on any electrical specifications. 

The flexibility of this equipment, com- 
bined with the variations in conditions 
as found in different plants, eliminates 
the feasibility of listing these machines 
for any definite installation. When con- 
sidering the installation of ozone equip- 
ment, our engineers are at your dispos- 
al, ready to co-operate and advise you 
regarding the installation. 
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